A recent body of evidence indicates an active role for stromal (mis)-regulation in the progression of neoplasias. Within this conceptual framework, genes belonging to the growing but still poorly characterized class of tumor antagonizing/malignancy suppressor genes (TAG/MSG) seem to play a crucial role in the regulation of the cross-talk between stromal and epithelial cells by controlling malignant growth in vivo without affecting any cancer-related phenotype in vitro. Here, we have functionally characterized the human RNASET2 gene, which encodes the first human member of the widespread Rh/T2/S family of extracellular RNases and was recently found to be down-regulated at the transcript level in several primary ovarian tumors or cell lines and in melanoma cell lines. Although we could not detect any activity for RNASET2 in several functional in vitro assays, a remarkable control of ovarian tumorigenesis could be detected in vivo. Moreover, the control of ovarian tumorigenesis mediated by this unique tumor suppressor gene occurs through modification of the cellular microenvironment and the induction of immunocompetent cells of the monocyte/macrophage lineage. Taken together, the data presented in this work strongly indicate RNASET2 as a previously unexplored member of the growing family of tumor-antagonizing genes.
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ovarian cancer | xenograft cancer model O varian carcinoma is the leading cause of death from gynecological cancer in the Western world, and the majority (≈70%) of ovarian cancer patients present with an advanced disease at diagnosis, with a dismal 5-y survival rate of 30% (1) . At present, cytoreductive surgery combined with platinum/taxanes chemotherapy is the standard treatment (2) . Although such multimodality treatment has resulted in increased response rates and overall survival, the cure rate of the disease has not changed substantially. Indeed, whereas more than 75% of patients respond to first-line chemotherapy, ≈70% of them eventually relapse and die. Among human cancers located in the ovary, those derived from the epithelium are the most frequent (3), although very heterogeneous at both morphological and biological levels. Although such heterogeneity has contributed to difficulties in defining the molecular alterations associated with ovarian cancer development (4) , all epithelial ovarian cancer subtypes originate from the single layer of epithelial cells covering the surface of the ovaries (OSE cells) (5) and a solid body of data has provided firm evidence that epithelial ovarian cancers arises from OSE cells (6) . These cells undergo repeated cycles of proliferation because of the recurrent growth and rupture of ovarian follicles during the ovulatory cycle, and this phenomenon is supported by a wellcharacterized interaction between ovarian mesenchyme and epithelium (7) . Alterations of such microenviromental interactions might therefore contribute to ovarian cancerogenesis and a growing interest has indeed been placed toward the microenvironment, based on a recent body of evidence suggesting an active role for stromal misregulation in the progression of neoplasias (7, 8) . Within this conceptual framework, a special class of genes seems to play a crucial role in the regulation of the cross-talk between stromal and epithelial cells. These genes belong to the growing but still poorly characterized class of tumor antagonizing/malignancy suppressor genes (TAG/MSG) (9) (10) (11) (12) , whose principal feature is their ability to control malignant growth in vivo but not in vitro. Such "asymmetric tumor suppression" is in keeping with earlier studies showing that somatic hybridization of normal and malignant cells can suppress tumorigenicity in vivo but not cell growth in vitro (13) . Moreover, recent theoretical and experimental evidences indicate that a rather large proportion of cancer genes endowed with these peculiar features has escaped detection to date (9) (10) (11) (12) . TAG/MSG genes are postulated to encode for products required to respond to differentiation-inducing signals in vivo, to mediate cellular interactions with the tumor microenvironment, or to negatively regulate angiogenesis (9-12). Significantly, although biologically different, all three mechanisms point to the occurrence of a functional cross-talk between the cancer cell and the local microenvironment as a critical factor for cancer suppression. This observation confers a particular relevance to the identification of novel TAG/ MSGs, as the role played by microenvironmental cues in cancer progression has been increasingly appreciated (7, 8) . A few years ago, we reported the isolation of the RNASET2 gene from human chromosomal region 6q27. This gene encodes the only human member of the widespread Rh/T2/S family of extracellular RNAses (14) and was found to be down-regulated at the transcript level in several ovarian primary tumors or cell lines, and in melanoma cell lines (15) (16) (17) . Moreover, RNASET2 downregulation was reported in other human malignancies, such as lymphomas and gliomas (18, 19) , in keeping with the observation that deletions of chromosome 6q27, where the RNASET2 gene is located, are associated with a wide range of human neoplasias (20) (21) (22) (23) . Neither inactivating mutations nor abnormal CpG Author contributions: F.A., A.P., C.C., C.D., P.M., A.S., D.M.N., P.G., and R.T. designed research; F.A., S.B., A.G., L.M., R.C., P.B., M.L., L.V., M.F., M.G.S., P.C., D.V., C.R., and F.S. performed research; N.V.R. contributed new reagents/analytic tools; F.A., S.B., L.G., and R.T. analyzed data; and F.A. and R.T. wrote the paper.
The authors declare no conflict of interest. *This Direct Submission article had a prearranged editor. 1 To whom correspondence should be addressed. E-mail: roberto.taramelli@uninsubria.it.
This article contains supporting information online at www.pnas.org/lookup/suppl/doi:10. 1073/pnas.1013746108/-/DCSupplemental. methylation patterns in the promoter region were detected for this gene in the ovarian tumor samples under investigation (15) . However, functional studies of the human Hey3Met2 ovarian cancer and SK-MEL 28 melanoma cell lines showed that transfection of the RNASET2 cDNA in these cell lines resulted in a strong inhibition of tumor growth in vivo (15) (16) (17) . Strikingly, disruption of RNASET2's catalytic activity did not impair the inhibition of tumorigenicity with respect to the wild-type allele, ruling out ribonuclease activity as an essential requirement for the control of malignant growth (16) .
Here, we report a thorough in vivo analysis of RNASET2-expressing ovarian cancer cells and compare them to a lack of evident effects in vitro. We also show that control of ovarian tumorigenesis by RNASET2 occurs through modification of the cellular microenvironment and involvement of immunocompetent cells, thus providing evidence for specific modulations of cellular responses induced by RNASET2 that might underlay ovarian tumorigenesis. Because RNASET2 appears to modulate the tumor microenvironment to repress cancer growth, we propose this gene as a previously unexplored member of the TAG/ MSG gene family.
Results

RNASET2
Suppresses Tumorigenesis in Vivo but Not in Vitro Proliferation. The Hey3Met2 cell line, derived from a highly metastatic subclone of the HEY4 ovarian cancer-cell line (16), shows highly decreased endogenous RNASET2 expression levels when compared with normal human ovarian epithelial cells. Moreover, because this cell line displayed the lowest levels among several other ovarian cancer cell lines (Fig. S1 ), it appeared to represent an ideal recipient for RNASET2 re-expression experiments. Thus, Hey3Met2 cells were stably transfected with plasmids encoding either wild-type RNASET2 or a catalytically dead form (whose cDNA has been previously mutagenized in the two CAS catalytic sites) (16) or with the empty vector as a control. Several clones transfected with RNASET2 expression vectors showed significantly increased levels of the RNASET2 protein and were thus selected for subsequent analyses. The effects of RNASET2 expression on several cancer-related parameters were subsequently investigated in vitro. In all these assays, the effect of both wild-type and catalytically dead RNASET2 expression in Hey3-Met2 cells was unremarkable ( Fig. S2 and Table S1 ). To evaluate the role of RNASET2 in vivo, we then turned to a xenograft assay. Nude mice were injected with the same Hey3Met2 clones previously investigated in vitro and followed for up to 24 d. As expected, large tumors developed in mice inoculated with vectoronly transfected cells, reaching a volume 800 mm 3 after 24 d. Interestingly, clones expressing either wild-type or the catalytically dead form of RNASET2 were clearly suppressed in their tumorigenic potential (Fig. 1 ). These notable in vivo findings clearly contrast with what was observed in the in vitro context, where RNASET2 was shown to have no effect whatsoever. To verify that expression of RNASET2 was maintained in vivo, immunohistochemical (IHC) assays with anti-RNASET2 antibodies were carried out on sections from excised tumor samples. As shown in Fig. 2 A-C, RNASET2 was clearly detected in sections from tumors inoculated with cells previously transfected with the RNASET2 expression vectors, whereas expression of the protein in the tumors bearing empty vector-transfected control cells was barely detectable. The results from both in vitro and in vivo functional assays thus showed that RNASET2 behaves similarly to those tumor-suppressor genes whose biological function is carried out in vivo but not in vitro (9) (10) (11) (12) . Under the assumption that these tumor suppressors exert their action within the tumor microenvironment, we next investigated several components that define the architectural structure of the tumor tissue. Morphological analyses indicated that the latter were mostly granulocytes/mononuclear cells segregating within connective strands in the neoplastic mass. In contrast, a few granulocytes in a diffuse pattern could be seen in control tumors. IHC assays for F4/80 and CD11b markers showed that the cellular population infiltrating the neoplastic mass within RNA-SET2-expressing tumors was mostly represented by cells from the monocyte/macrophage lineage ( Fig. 2 G-L) . Accordingly, a Masson's trichrome staining indicated the prevalence of connective structures in the RNASET2-expressing tumors, likely derived from nonmalignant infiltrating mononuclear cells (Fig.  2 M-O) .
To confirm the murine origin of the cell population infiltrating the tumors, a chromogenic in situ hybridization (CISH) assay was performed by taking advantage of the XX chromosomal complement of the inoculated Hey2Met3 ovarian cells in the context of a XY complement of the recipient male nude mice. This assay clearly showed that the infiltrating cellular component in RNASET2-expressing tumors was indeed of murine origin (Fig. 2 P-R) .
To further characterize the tumors in vivo, we then evaluated their proliferation and apoptosis rates by IHC with K i 67 and cleaved caspase-3 (CCL-3) antibodies, respectively. As shown in Fig. 3 , in RNASET2-expressing tumors, and particularly in those expressing the mutant form, K i 67 staining showed a decreased proliferation rate compared with control tumors, whereas CCL-3 immunoreactive neoplastic cells showed an opposite pattern, being increased when compared with control tumor (Fig. 3 A-F  and Fig. S3 ). In clear contrast, no apparent changes in blood- vessel density and morphology could be observed between RNASET2-transfected tumors and controls (Fig. 3 G-I ).
Comprehensive Characterization of the Macrophage Infiltrating
Population. Because cells from the monocyte/macrophage lineage were shown to represent the main host cellular population infiltrating RNASET2-expressing tumors, we aimed at evaluating whether these cells could be functionally responsible for RNA-SET2-mediated suppression of tumorigenicity, as already described in other cancer models (24) . To this aim, we exploited a different xenograft model based on Rag2 −/− γ c −/− mice, which lack both lymphocytes and NK cells. As shown in Fig. S4 , wildtype and catalytically dead mutant RNASET2-expressing cells were again clearly suppressed in tumorigenicity. Indeed, whereas large tumors developed in mice inoculated with control cells, reaching a 1,400 mm 3 volume in 19 d, clones expressing either wild-type or mutant RNASET2 produced just a slight increase in the tumor mass over time. Thus, we used this experimental model to evaluate the role played by macrophages in the control of cancer growth in vivo. To this end, Rag2
−/− mice were pretreated with the macrophage-depleting agent clodronate before inoculation of the RNASET2-expressing Hey3Met2 clones.
Noteworthy, the tumor suppressing activity of wild-type RNA-SET2 turned out to be largely impaired in clodronate-treated mice, as shown in Fig. 4A . Indeed, in contrast to the remarkable difference in tumor size between RNASET2-overexpressing vs. control clones that was observed in untreated mice, clodronatetreated animals developed RNASET2-expressing tumors whose size was very similar to that observed in control clones (Fig.  4A) . To confirm the efficient depletion of host macrophages in clodronate-treated animals, IHC assay with anti-CD68 antibodies was carried out on xenograft tumor sections. As shown in Fig. 4B , the treatment was highly effective because no CD68 + cells could be detected in RNASET2-expressing tumors from clodronateinjected animals. Unfortunately, this assay was not informative with mutant RNASET2-expressing tumors, because macrophages were still detected in clodronate-treated mice following injection of mutant RNASET2-expressing cells (Fig. S5) , probably as a result of the much prominent macrophages infiltration triggered by mutant versus wild-type RNASET2 from neighboring immunocompetent regions (compare Fig. 2 H and I) . Taken together, these data strongly suggest that recruitment of murine host cells from the monocyte/macrophage lineage is a critical step in RNASET2-mediated tumor suppression.
Tissue macrophages are known to be endowed with a wide functional plasticity, which allows them to carry out both protumoral and antitumoral activities depending on microenvironmental cues (24) . Therefore, we investigated the pattern of macrophage polarization within RNASET2-expressing tumor xenografts by carrying out IHC assays with markers known to discriminate the differentiation pattern of macrophages into either M1 and M2 subtypes. Interestingly, as shown in Fig. 4B (subpanels C-F), most of the infiltrating macrophages were of the M1, inducible nitric oxide synthase-positive type, in keeping with the suggested role of this macrophage subpopulation in tumor suppression (24) . These data further support the crucial role for macrophage recruitment in RNASET2-mediated tumor suppression. As a last point, a preliminary study aimed at defining the mechanism by which RNASET2 affects the behavior of the monocyte/macrophage cell lineage was carried out. To this end, in vitro chemotaxis assays were performed with peripheral blood lymphocyte-derived human monocytes, which were cultured in the top insert of Boyden chambers in the presence of conditioned media from RNASET2-expressing or control Hey3Met2 clones added to the bottom wells. Significantly, as shown in Fig. S6 , conditioned media of wild-type RNASET2-expressing Hey3Met2 clones turned out to provide a strong chemotactic signal to human monocytes when compared with media conditioned by empty vector-transfected Hey3Met2 clones. These results add further evidence for a mechanistic crosstalk between extracellular RNASET2 and immunocompetent inflammatory cells.
Discussion
In this work, we report an extensive analysis of the biological properties of RNASET2 using ovarian cancer as an experimental model, and show that the remarkable tumor-suppressive activity of this gene is carried out in vivo, but not in vitro. RNASET2-mediated in vivo tumor suppression was observed in two independent xenograft models and was not dependent on the catalytic activity of RNASET2, in keeping with other reports focusing on the biological activities of T2 RNase family members (25) . Noteworthy, the control of tumor growth apparently relies on the establishment of a cross-talk between RNASET2-expressing cancer cells and the tumor microenvironment. More specifically, cells of the monocyte/macrophage lineage turned out to represent the target of RNASET2 in vivo.
The failure of RNASET2 to suppress tumor growth in vitro is not unprecedented. Indeed, the lack of any RNASET2 in vitro activity was also reported by Liu et al. in a panel of several ovarian cancer cell lines, although the authors did not consider any in vivo role for the RNASET2 gene (26) . On the other hand, in vivo control of tumorigenicity by RNASET2 has already been reported in human colon cancer (27) and malignant melanoma cell lines (17) . However, our group is unique in reporting a comparative study of the in vivo and in vitro properties of RNASET2, and such comprehensive analyses allowed us to define this gene as a previously unrecorded member of the TAG/ MSG gene family. The conceptual bases for the identification of the TAG family stem from the pioneeristic work of H. Harris and G. Klein (9, 12, 13) with somatic hybrids generated by fusion of normal and malignant cells. These hybrids lost their tumorigenicity as long as they maintained a nearly full set of chromosomes from both parental cells, but the subsequent loss of chromosomes from the normal parent cell was associated with reappearance of tumorigenicity. Indeed, later studies showed that single chromosomes from noncancer cells could suppress tumorigenicity by themselves (12, 13) . Strikingly, the normal parent-derived chromosomes that were lost in the subclones that regained a tumorigenic phenotype were not those harboring P53, RB, or any other tumor-suppressor gene known at that time (9, 11, 13) . Indeed, because these studies entailed the selection of in vitro permanently growing somatic hybrid lines that were then tested in vivo for tumorigenicity, the experimental design itself could not select tumor suppressor genes that would induce growth arrest or apoptosis in vitro (9) (10) (11) (12) . The genes belonging to the TAG/MSG class are postulated to encode for products required to respond to differentiation-inducing signals in vivo, to mediate normal cellular responses to microenvironment controls, or to negatively regulate the process of angiogenesis (11) . Initial examples of this emerging category of genes came from the work on human chromosomal region 3p12-26 (9, 11) . Among the TAGs most recently discovered are the hyaluronidase HYAL1 and HYAL2 genes (28) and the lactoferrin and LIMD1 genes, also mapping to chromosome 3p (9, 29) . The hypoxiaregulated transcription factor DEC1 mapping in 9q32 and more recently the WWOX gene mapping in 16q23 have also been recently added to the TAG/MSG gene list (30, 31) .
In this article, the biological properties of RNASET2 allowed us to ascribe it to the TAG/MSG gene class. Indeed, besides the observed asymmetric tumor-suppressive activity (which functionally define the TAG/MSG family), the fact that RNASET2 overexpression triggers a marked response of cells from the monocyte/macrophage lineage suggests a biological mechanism based on a microenvironmental control of tumorigenesis, which represents one of the hallmarks of the TAG family members. The crucial role of macrophage infiltration in the control of tumorigenicity in our model was demonstrated by treating Rag/γ-chain double knock-out mice with the macrophage-depleting agent clodronate. These experiments confirmed that macrophage recruitment was crucially important for the control of tumorigenicity mediated by RNASET2, because their effective ablation was associated with the reappearance of tumors indistinguishable from those of the control clones. We have also investigated the polarization pattern of the macrophage cell population infiltrating RNASET2-expressing tumors, as the M1 or M2 subtypes are associated with rather different biological responses in the context of tumor progression. As expected, most of the infiltrating macrophages were shown to express M1 markers, in keeping with a solid body of evidence pointing to this macrophage subtype as an important player in the control of cancer growth (24) .
Noteworthy, a role for T2 RNases in modulating the host immune response is not unprecedented, as epitomized by the RNASET2 ortholog gene from Schistosoma mansoni, whose gene product is responsible for priming dendritic cells to trigger a T2 polarization pattern in CD4 + cells during human infection by this parasite (32) . Moreover, although the mechanistic details are unknown, an involvement of the innate immune response with potential downstream consequences on neurodevelopment has also been postulated in an autosomal-recessive form of human cystic leukoencephalopathy characterized by mutations in the RNASET2 gene (33) .
Finally, although our in vitro studies have not shown any particular effect mediated by RNASET2, we cannot rule out that this gene could also play a cell-autonomous role in specific in vivo conditions. In this context, it is worth mentioning a recent work on the yeast orthologue of RNASET2, Rny1p, which is involved in a conserved intracellular circuit controlling cytosolic RNA cleavage and, separately, cell fate (34) (35) (36) . As a response to oxidative stress, Rny1p is induced to translocate from the vacuole into the cytosol, where it cleaves tRNA (and also rRNA or potentially some mRNAs) but also activates a downstream pathway that promotes cell death irrespective of the protein's catalytic activity (34) (35) (36) . Significantly, the latter finding was also observed in our in vivo model, although it is uncertain whether the apoptotic phenotype could only be ascribed to macrophage recruitment and activation or might also be attributed to RNASET2 cell-autonomous effects within tumor cells, as observed in yeast cells (34) . This topic, together with further studies to better define the mechanisms by which RNASET2 triggers tumor suppression in vivo, will be the focus of our future investigations. In conclusion, the data presented in this work altogether indicate RNASET2 as a unique member of the growing family of tumor-antagonizing genes.
Materials and Methods
Chemicals. Cl 2 MDP (clodronate) was a gift of Roche Diagnostics, Mannheim, Germany.
In Vitro Assays. The Hey3Met2 ovarian cancer cell line (16) was maintained in DMEM/F12 medium with 10% FBS and 1% GlutaMax (Gibco). Expression vectors with human RNASET2 cDNA cloned in pcDNA3 (16) To evaluate the proliferation rate, stably transfected Hey3Met2 clones were plated in a 24-well culture plate and grown for 8 d. Cell samples were counted daily using a hemocytometer. A growth curve was obtained by plotting the log of cell number against time and the doubling time was calculated by standard methods. To carry out colony-formation assays, 2 × 10 2 cells per well were plated in six-well culture plates. Following a 10-to 14-d incubation, clones were stained with 1% methylene blue/50% ethanol and colonies were manually counted. The adhesion of control and RNASET2-expressing cells to ECM components was assessed with the ECM cell adhesion kit (Chemicon International). To evaluate the apoptotic rate, the DeadEnd colorimetric TUNEL System (Promega) assay was carried out on the Hey3-Met2 cell clones. To investigate anchorage-independent growth, a two-layer soft-agar test was performed. Briefly, for each clone, 100 cells were resuspended in 0.3% Bacto-Agar in DMEM/F12 supplemented with 20% FBS and then plated over a layer of 0.6% Bacto-Agar in DMEM/F12 supplemented with 20% FBS in 12-well culture plates. Colonies were counted after 14 d. For in vitro chemotaxis assay, human monocytes from healthy donors were isolated from buffy coats by standard protocols (37) . Freshly prepared human monocytes (1.5 × 10 5 ) were placed in the top chamber of Boyden chambers equipped with 3-μm polycarbonate filters, whereas the bottom wells were filled with 200 μL of conditioned medium from RNASET2-expressing or control Hey3Met2 clones. Following 2 h of incubation at 37°C, cells attached to the upper side of the filter were removed by scraping. Thereafter, cells that had actively migrated through the filter were fixed in ethanol and stained with 7.5 μg/mL DAPI before being visualized under a fluorescence microscope.
Histological and IHC Assays. Harvested tumors were either fixed in 4% formalin or embedded in OCT and frozen in liquid nitrogen. Paraffin sections (3 μm) were either stained with H&E or Masson's trichrome for morphological analysis or immunostained with rat anti-F4/80 or rabbit anti-CCL-3, anti-K i -67, and anti-RNASET2 (16) antibodies after antigen retrieval. Cryosections were fixed with 4% PFA and incubated with the rat anti-CD11b and rat anti-mouse CD68 (Pharmingen). The immunoreactions were revealed either by biotinylated-conjugated anti-rat antibody (Vector), horseradish peroxidase-conjugated streptavidin either by rabbit or rat on rodent HRPpolymer (Biocare Medical) and using DAB as chromogen (Biogenex). Slides were counterstained with Hematoxylin. Photomicrographs were taken using the AxioCam HRc (Zeiss) with the AxioVision System 6.4.
To evaluate blood-vessel density in tumor samples, cryosections were treated with 50 mM Levamisole to block endogenous alkaline phosphatase. A mouse anti-human PECAM-1 (CD31) antibody (1: 20; DAKO) was then incubated for 1 h at 37°C, followed by a 45-min treatment with a secondary goat anti-mouse AP-conjugated antibody (1:200). The signal was detected with BCIP/NBT Substrate Solution (Sigma). Control reactions were carried out by omitting the primary antibody. For CISH analysis, the ZytoDot probe kit (Histo-Line) was used to hybridize a biotinylated murine chromosome Yspecific probe to serial sections of Hey3Met2-derived tumors.
In Vivo Xenograft Studies. Male nude (five animals per group) or female Rag2 −/− γ c −/− (three animals per group) mice were challenged subcutaneously in the left flank with 5 × 10 6 Hey3Met2 cells (parental or Hey3Met2 cells expressing wild-type RNASET2 or RNASET2 catalytically dead cells) in 0.15 mL of medium and 0.15 mL matrigel (Sigma). Animals were monitored twice a week for weight and tumor growth (measuring three perpendicular diameters), and killed when the mean tumor volume of control mice reached a dimension of ≥1,000 mm 3 . Tumors were formalin-fixed, paraffinembedded, cut at 5-μm thick sections and stained with H&E. Histological sections were evaluated in a double-blinded fashion. Macrophages depletion in Rag2
−/− γ c −/− mice was carried out using clodronate liposomes (38) .
Four animals per group were injected subcutaneously with control Hey3-Met2 cells in the left flank and with Hey3Met2 cells expressing either wildtype or catalitically impaired mutant RNASET2 in the right flank. Each group of transplanted animals was either macrophage-depleted or not by subcutaneous injection in both flanks of clodronate liposomes (50 μL per flank) every 6 d, starting at day −2 of the tumor challenge. Animals were monitored twice a week for weight and tumor growth, and killed when the mean tumor volume reached a dimension of ≥800 mm 3 . Animals were maintained in a pathogen-free facility and treated in accordance with the European Union guidelines under the approval of the Ethical Committee of the Istituto San Raffaele (IACUC #418). Macrophages populations in clodronate-treated and control animals were detected on cryosections obtained as described above, and treated with 0.3% H 2 O 2 in PBS to remove endogenous peroxidase. Washed sections were incubated for 1 h at 37°C with the following biotinylated primary antibodies: rat anti-mouse CD68 (1:100; HyCult Biotechnology b.v.), rat anti-mouse Dectin-1 (1:50; Cell Sciences), and rabbit anti-mouse Nos-2 (1: 10; Santa Cruz Biotechnology). The washed specimens were incubated for 30 min at room temperature with streptavidin-peroxidase (Dako), washed, and signal was detected with 0.05% DAB and 0.03% H 2 O in PBS. Sections were counterstained with Ematoxylin. Coverslips were mounted and slides were examined with a microscope Olympus. Images were combined with Adobe Photoshop.
Statistical Analysis. The results from in vitro assays were evaluated by one-way ANOVA, whereas the Student t test was used to analyze in vivo data from the xenograft assays for statistical significance.
